Thirty new steroidal glycosides were obtained from the aerial part of Asclepias incarnata L. (Asclepiadaceae). These glycosides were confirmed to have lineolon, isolineolon, 12-O-acetyllineolon, 12-O-(Z)-cinnamoyllineolon, metaplexigenin, 15b b-hydroxylineolon, 15b b-hydroxyisolineolon, 16a a-hydroxyisolineolon, 12-Otigloyl-16a a-hydroxyisolineolon as the aglycone and 2,6 -dideoxyhexopyranose as the sugar sequence by spectroscopic methods and chemical evidence.
In connection with a study on steroidal glycosides in the Asclepiadaceaus family, we previously reported on oxypregnane glycosides which were obtained from the aerial part of Asclepias incarnata L. 1) In this paper, the structural elucidation of 30 new pregnane glycosides is described as a part of our ongoing research.
Extraction and isolation of the aerial part of A. incarnata L. were described in our previous report, 1) and a pregnane glycoside fraction afforded 30 new compounds 1-30.
The procedure to acquire the component aglycones and monosaccharides of oxypregnane glycosides was also described earlier, 1) and the afforded aglycones were identified as lineolon, [1] [2] [3] [4] isolineolon, 1, 3) 12-O-acetyllineolon, 1) 15b-hydroxylineolon, 1) 15b-hydroxyisolineolon 1) and metaplexigenin. 1, 5) The component sugars were identified to be cymarose, oleandrose, digitoxose, canarose, thevetose and glucose. As the absolute configuration of each monosaccharide, cymarose, oleandrose, digitoxose and canarose were believed to have D-form by optical rotation values. Thevetose and glucose were also thought to have D-form based on GC analysis following the reaction with D-cysteine methyl ester hydrochloride (see Experimental). 1, 6, 7) Compound 1 was suggested to have the molecular formula, C 47 4, 99.7, 102 .0, 105.1 along with the signals due to the aglycone which was identified as 15b-hydroxylineolon on acid hydrolysis with 0.05 N HCl. In the 13 C-NMR spectrum, glycosylation shifts 8) of C-2 (Ϫ2.2 ppm), C-3 (ϩ6.1 ppm) and C-4 (Ϫ4.1 ppm) relative to 15b-hydroxylineolon (35) revealed that 1 was glycosylated at the C-3 position. Therefore, 1 was considered to be 15b-hydroxylineolon 3-O-tetraoside. Acid hydrolysis indicated that the sugar moiety consisted of digitoxose, cymarose, canarose and thevetose. The 1 H-NMR spectrum showed two characteristic H-3 signals of digitoxopyranose and cymaropyranose at d 4.01 (1H, q, Jϭ3.0 Hz) and 4.60 (1H, q, Jϭ3.0 Hz), and the H-3 signal at d 4.01 had a correlation with the carbon signal at d 77.8 in the 1 H-detected heteronuclear multiple quantum coherence (HMQC) spectrum. In addition, this carbon signal revealed a longrange correlation to the methoxyl proton signal at d 3.58 (3H, s) in the 1 H-detected heteronuclear multiple-bond connectivity (HMBC) spectrum. Accordingly, the signal at d 4 , 99.7, 101.9, 104.1, 2 was thought to be metaplexigenin 3-Otetraoside in view of the glycosylation shifts around C-3 of the aglycone. Acid hydrolysis of 2 afforded digitoxose, cymarose, oleandrose and thevetose, and the above anomeric proton and carbon signals were assigned to each monosaccharide as presented in Tables 3 and 4 on the basis of the 2D-NMR experiments (  1 H- Thus, the sugar sequence of 2 was determined to be 3 19 , respectively, based on FAB-MS spectra. Compounds 3-6 possessed the same tetrasaccharide sugar chains attached to the C-3 position of the aglycone as that of 2, according to the consistence of the NMR spectral data of each sugar moiety with that of 2. The aglycone moieties of 3-6 were identified to be lineolon on 3, isolineolon on 4, 15b-hydroxylineolon on 5 and 15b-hydroxyisolineolon on 6 by acid hydrolysis. Hence, these arguments led us to conclude that the structures of 3-6 were as shown in Chart 1.
The molecular formula of 7 was C 56 H 90 O 25 by observation of positive FAB-MS ion at m/z 1185 [MϩNa] ϩ which was larger by 162 mass units than that of 2. Since 7 was hydrolyzed to metaplexigenin, digitoxose, cymarose, oleandrose, thevetose and glucose after acid hydrolysis with 0.05 N HCl, the difference of mass units originated in the additional glucose unit. Thus, 7 was thought to be metaplexigenin 3-Opentaoside. The 1 H-and 13 C-NMR spectra were similar to those of 2, but one more anomeric proton and carbon signal 100 Vol. 48, No. 1 
, and the structure of 7 was determined as shown in Chart 1.
Compound 8 had the molecular formula, C 49 H 80 O 19 , on FAB-MS, and afforded 15b-hydroxylineolon as the aglycone and cymarose, oleandrose and thevetose as the component sugars after acid hydrolysis. The 1 H-and 13 C-NMR spectra indicated that 8 was 15b-hydroxylineolon 3-O-tetraglycoside, and the NMR spectral data of the sugar sequence were consistent with those of stephanoside A, F and I. 9) Thus, the structure of 8 was established as 15b-
The molecular formula of 9 was determined as C 55 H 90 O 24 on FAB-MS. of b-D-cymaropyranose). Hence, the sugar sequence was decided to be 3 In the 1 H-NMR spectrum, the J value of H-17a and H-16a was observed by 9.5 Hz, and the J value of H-17a and H-16b was observed by 5.0 Hz. On the other hand, in the 1 H-NMR spectrum of 15, the J value of H-17 signal observed by 4.5 Hz suggested that H-16 had b-orientation and hydroxyl group attached at C-16 had a-orientation. Thus, the aglycone moiety of 15 was determined to be 16a-hydroxyisolineolon. Moreover, the J value of H-17 signal of 16a-hydroxycalotropin 11) shown by 4 Hz supported the b-orientation of H-16 in 15.
The FAB-MS spectra revealed that the molecular formulae of compounds 16-18 were C 61 H 100 O 25 , C 61 H 100 O 25 and C 61 H 100 O 26 , respectively. The NMR spectra and acid hydroly- 
1) As to the ester moiety, the 13 C-NMR spectrum showed six aromatic carbon signals, two sp 2 carbon signals and one carbonyl carbon signal the same as that of 37. But the 1 H-NMR spectrum revealed that the J values of the sp 2 proton signals were 12.5 Hz. From this evidence, the ester moiety was deduced to be (Z)-cinnamic acid. That was supported by alkaline hydrolysis with 2 N NaOH of the aglycone moiety of 26 (see Experimental). Thus, the structure of 26 was established as 12
Compound 27 had the molecular formula, C 51 H 80 O 19 , on FAB-MS. The sugar chain was the same as that of 26 and 37, based on the 13 C-and 1 H-NMR spectral data. In the 1 H-NMR spectrum, H-17 was observed as a doublet signal at d 3.51 and its J value was revealed as 5.5 Hz. Moreover, the 13 C-NMR spectral data of the aglycone moiety were similar to those of 15 except for the acylation shifts around C-12. In the H-NMR spectra, the acyl group was presumed to be tigloyl group or angeloyl group. Alkaline hydrolysis of the aglycone moiety of 27 afforded tiglic acid, thus, the acyl group was decided as tigloyl group. On the above evidence, the aglycone was determined to be 12-O-tigloyl-16a-hydroxyisolineolon, and the structure of 27 was proved as shown.
The FAB-MS spectrum of compound 28 indicated that the molecular formula of 28 was C 56 H 82 O 18 . The 
Experimental
General Procedure Instrumental analyses were carried out as described previously.
1)
Extraction and Isolation Procedures for extracting and isolating pregnane glycosides were described.
1) The pregnane glycoside fraction isolated afforded compounds 1 (7 mg), 2 (11 mg), 3 (10 mg), 4 (7 mg), 5 (15 mg), 6 (5 mg), 7 (6 mg), 8 (13 mg), 9 (7 mg), 10 (7 mg), 11 (55 mg), 12 (6 mg), 13 (6 mg), 14 (52 mg), 15 (11 mg), 16 (8 mg), 17 (13 mg), 18 (22 mg), 19 (11 mg), 20 (11 mg), 21 (12 mg), 22 (20 mg), 23 (6 mg), 24 (4 mg), 25 (9 mg), 26 (7 mg), 27 (4 mg), 28 (7 mg), 29 (4 mg), 30 (6 mg 
